Background
In Ethiopia, even though studies were conducted on women, there is a dearth of information regarding intimate partner violence during pregnancy. Therefore, this study was aimed to assess the prevalence of intimate partner violence and associated factors among pregnant women.
Methods

Study design and period
Institutional based cross-sectional study was conducted from March 17, 2018 -April 28, 2018 in Debre Markos town. The town is located in East Gojjam zone in Amhara regional state, Northwest Ethiopia. It is 299kms far from Addis Ababa, the capital city of Ethiopia and 265km from Bahir Dar, the capital city of Amhara Regional state. According to the Population projection of Ethiopia for all regions at woreda level from 2014-2017, the total population of the town is estimated to be 92,470. Among these 46,738 are females [23] . Currently, it has seven kebeles and that makes it the smallest administrative unit in Ethiopia. The total number of households within the seven kebeles is 24,914. Debre Markos town has one referral hospital, three public health Centers, seven private clinics and 14 health posts, seven in rural and seven in urban areas. All four public health institutions and three private clinics in the town are providing ANC services.
Sample size and sampling techniques
All pregnant women who visited the public health institutions in the town for ANC service were included in the sample. The required sample size of eligible mothers for the study was calculated using the formula to estimate single population proportion [24] . The following assumptions were made while calculating the sample size. A 95% probability of obtaining the population proportion of pregnant mothers who experienced intimate partner violence during their pregnancy within 5% margin of error and population proportion of mothers who experienced intimate partner violence during pregnancy was assumed to be 44.5% taken from the previous study done in Oromia region, Western Ethiopia [10] .
Therefore, the required sample size was 380. Expecting a 10% non-response rate, the final sample size was calculated to be 418. Accordingly, systematic random sampling technique was used to select study participants. First, all public health facilities in Debre Markos town were considered and then based on the number of pregnant women that visited the four public health facilities during the preceding month before data collection, proportional allocation of the total sample size was carried out to get the required sample size from each public health facility. The sampling interval was calculated for each health Institutions.
Study variables
Intimate partner violence during pregnancy is an outcome variable, while others like sociodemographic, husband/partner characteristics, socio-cultural and family experience of violence and reproductive variables are explanatory variables included in the study. In this study intimate partner was considered as current spouse, co-habited (live in the same house without formal marriage), Current non-marital partners (boyfriends), former partner or spouse [21] . if the respondent says "Yes" to any one of the ranges of sexually, psychologically, and physically or any combination of the three coercive acts used against adult and adolescent women, regardless of the legal status of the relationship with current/former intimate partner, it was considered as intimate partner violence [25] . Physical violence was defined as if the study participants say "Yes" to one or more intentional acts of physical force or aggression such as pushing, slapping, throwing, hair pulling, punching, kicking, or burning, use of a weapon, perpetrated with the potential to cause harm, injury, disability or death towards pregnant women.
Psychological/emotional violence was defined as if the study participant says "Yes" to one or more acts or threats of acts, such as shouting, controlling, intimidating, humiliating, and threatening the victim. Sexual violence was defined as if the study subject says "Yes" to any one of the uses of force, coercion, or psychological intimidation to force the woman to engage in a sex act against her will whether or not it is completed.
Data collection procedures
Validated instrument, based on the standard of WHO(2005) Multicounty study on women's health and domestic violence against women [25] was used to collect data from each of the study participants. This questionnaire has four items for psychological violence, six items for physical violence, and three additional items for sexual violence. The standardized questionnaire was first prepared in English and then translated to Amharic (local language) and back to English to maintain consistency of the tool. Five female midwives for data collection and one BSC midwife for supervision were recruited from each of the public health institutions in Debre Markos town.
A face-to-face interviewer-administered questionnaire was used to collect data from all pregnant women who consented to be part of the study. Data collectors and the supervisor were trained for one day on techniques of data collection and on supervision. The principal investigator and supervisor made a day to day on-site supervision during the whole period of data collection and checked each questionnaire daily for completeness and consistency. The questionnaire was pre-tested to check the response, language clarity and appropriateness of the questionnaire while the pretest was done outside study area at Bichena with 5% of sample size on 21 women. Based on the finding from the pre-test, modification on the questionnaire was done, and arrangement of questions was revised.
Data processing and analysis
The data were first checked manually for completeness and then coded and entered into Epi Info version 7.1.2.0. Then the data were exported to Statistical Package of Social Science (SPSS) version 20.00 for data checking, cleaning, and analysis.
Descriptive statistics (like median, interquartile range, frequencies, and percentages) were used to describe the study population in relation to dependent and independent variables. Results were presented in text, tables, graphs and charts.
Binary logistic regression (bivariable and multivariable logistic regression) was used to identify statistically significant independent variables and independent variables having a pvalue less than 0.2 in the bivariable analysis were entered into multivariable logistic regression for further analysis. A p-value<0.05 in the multivariable analysis was considered as statistically significant. Hosmer-Lemeshow goodness-of-fit was used to test model fitness. Adjusted odds ratio (AOR) with 95% confidence interval was used to identify factors associated with intimate partner violence during pregnancy.
Ethical clearance was obtained from the Institutional Review Board (IRB) of University of Gondar, Institute of public health. A formal letter of study approval (letter of cooperation) was obtained from Debre Markos town health office. As per request of the investigator, Debre Markos town health office wrote a letter of permission and the letter was submitted to each public health facility focal person. After securing necessary permissions and detailed explanation of the purpose, risks, and benefits of the study to the study participants, written informed consent was obtained from all participants and only anonymous data were collected in private rooms. All data taken from the participants were kept strictly confidential and used only for the study purpose. During data collection, respondents who are victims of the violence have received appropriate counseling and care by midwives working in the ANC room.
Results
Socio-demographic characteristics of the study participants and their partners
A total of 418 participants were selected for this study. Of these, 409 participants were enrolled with a response rate of 97.8%. Their median age was 26 years with (IQR of 23 to 30years). Majority, 339 (82.9%) of the study participants were orthodox by religion. Nearly all 391 (95.6%) of the women were married. Regarding educational status, 128 (31.3%) of them had no formal education while 114 (27.9%) had attained secondary/ above Grade 12. Forty-six percent (46.0%) of respondents' occupation was a housewife. Nearly all 399 (97.6%) of the respondents belonged to Amhara by ethnicity. The median monthly income of the respondents was 2500 with IQR of 1500 ETB-4000ETB. The median age of partners' was 31years with (IQR of 28 to 37 years) and about 147 (35.9%) of partners attained more than secondary education [ Table 1 ].
Partner's behavioural characteristics
Three hundred eighty-four (93.9%) and three hundred seventy-two (91.0%) of husbands/partners were none smokers and did not chew Kchat respectively. 310 (75.8%) of the respondents declared that their husbands have no other known girlfriends/wives. About three hundred forty-six (84.6%) participants replied that their husbands have no child from other girlfriends/ wives. 254 (62.1%) of the husbands/partners were alcohol users [Fig 1] .
Sociocultural and family experience of violence
Parent's history of intimate partner violence and childhood violence were assessed as predictors for intimate partner violence during pregnancy. Two hundred forty-nine (60.9%) of the study participants had no history of maternal violence by their father. However, seventy-eight (19.1%) of the respondents stated that their mothers had been beaten by their spouses. The remaining 82 (20%) of them did not witness a violence. About 371(90.7%) of the respondents responded that they had no history of violence during their childhood whereas 12(2.9%) of the study subjects reported that they faced violence during their childhood. The rest 26 (6.4%) of them did not recall a violence. The majority that is, 394(96%) of the respondents believed that the husband has the right to beat his wife during pregnancy for at least one justified reason [Fig 2] .
Obstetrics related characteristics of participants
Three hundred sixty-five (89.2%) of the respondents became pregnant for the first time at the age 18 years and above and more than half of them (52.6%) had one or more pregnancies. More than half of the study participants (51.6%) started ANC follow up in the first trimester [ Table 2 ].
Prevalence and form of intimate partner violence during pregnancy
In this study, the overall prevalence of intimate partner violence during current pregnancy was 41.1% (95% CI: 36.0-46.0) [Fig 3] . Of this, the prevalence of psychological, physical, and sexual violence was 29.1%, 21%, 19.8% respectively. Regarding the frequencies of violence toward each item, slapping 63 (15.4%) was the commonest form of violence among physical violence (forms). Having unwanted sexual intercourse because of fear of the partner 55 (13.4%) and intimidation 85 (20.8%) were commonest form of sexual and psychological/emotional violence respectively [ Table 3 ].
Factors associated with intimate partner violence during pregnancy
Bivariable and multivariable logistic regression analyses were done to identify factors associated with intimate partner violence during pregnancy. In bivariable analyses, age of women, residence, educational status of women, educational status of partner, occupational status of women, occupational status of partner's, frequency of alcohol drinking by partner, who choose her husband, had other wife, had another child, gravidity, parity, first ANC initiation and desire of pregnancy by women had association with intimate partner violence during pregnancy. Only age of women, residence, who choose her partner, educational status of partner, frequency of alcohol drinking by partner and first antenatal care initiation were significantly associated with IPV in multivariable analysis. Study participants whose age was between 17-26 years were 79% less likely to have violence during pregnancy than study participants whose age was between 27-46 years (AOR = 0.21, 95%CI: 0.09-0.49) by their husbands. Study participants who were from rural residences experienced IPV during pregnancy more than four times when compared to study participants in urban residences (AOR = 4.04, 95%CI: 1.17-13.93). Those respondents who took an active role in choosing her husband only by themselves were 3.26 times more likely to be violated by their intimate partner during pregnancy compared with those who chose equally with their husbands/partners(AOR = 3.26,95% CI:1.24-8.57). When compared to educated, uneducated partners were 3.26 times more likely to use violence against their intimate partner during recent pregnancy (AOR = 3.26, 95%CI: 1.45-7.36). Pregnant women, whose partners drink alcohol daily, were 4.79 more likely to experience IPV during pregnancy by their husbands/partners compared with those pregnant women, whose partners drink alcohol less than three times per month. (AOR = 4.79, 95% CI: 2.08-11.04). 
Discussion
Intimate partner violence during pregnancy is the serious form of violence that negatively affects the health of women and the fetus she bears. The current study was conducted to determine the prevalence of intimate partner violence among pregnant women who were attending antenatal care service in public health institutions of Debre Markos Town. The study also focused on predictors that influence the occurrence of intimate partner violence during pregnancy.
This study demonstrated that the overall prevalence of intimate partner violence during recent pregnancy was found to be 41.1% (95% CI: 36.0-46.0) and it was associated with the age of women between 27-46yers, rural residency, uneducated partner, choice of partner by the women, frequent alcohol drinking by partner, late initiation of antenatal care,. Out of the overall prevalence of 41.1%, 21% was physical violence, 19.8% was sexual violence, and 29.1% was psychological violence. This finding (41.1%) is comparable with studies carried out in Abay Chomen district, Western Ethiopia (44.5%) [10] , Kenya(37%) [22] , Abakaliki, Southeast, Nigeria (44.6%) [26] , but higher compared to studies done in china (7.7%) [27] ,Namibia (8%) [28] ,Tanzania (27%) [17] , South Africa (20%) [29] and Hossana, Ethiopia (23%) [30] .
The possible explanation for the observed variation from a study in Hossana might be due to an intercultural difference between the two settings. Besides, the probable cause for the discrepancy may be owing to the difference in the sample size they used.
The high prevalence rate in the current study may be because of the presence of traditional gender norms that support wife beating, and the women themselves accept wife beating in this catchment area. This is also supported by the available evidence that noted the widespread relationship between wife beating and high prevalence of intimate partner violence [31] . Moreover, in Ethiopia, intimate partner violence has been considered as a culturally specific phenomenon and is influenced by religion and the sociocultural context [32] .
In contrast, the prevalence of intimate partner violence during pregnancy in this study is lower than studies conducted in Gambia (61.8%) [33] , Oyo East local government, Nigeria (72%) [34] ,Zimbabwe(65.4%) [14] . The gap between our study and a study in Oyo East Local Government, Nigeria may be because of difference in violence measure as the study in Nigeria used additional items of psychological violence than our study to measure IPV. The study in Oyo has treated emotional and psychological violence separately and this would have resulted in high prevalence of IPV. The possible difference observed from the study in Zimbabwe might be due to the timing of interviewing as the study in Zimbabwe was conducted during the post-natal period, which may provide an opportunity to detect the violence during the full course of pregnancy [26] . Overall, the possible explanation for the variation may be due to the difference in the definition of IPV used to measure violence as there are lack of standardized definitions and lack of tools to diagnose violence, cultural variation among countries, difference in the source population, the study design, the availability of information on sexual and reproductive health issues and accessibility of information on gender-based issues. The prevalence of psychological violence in the current study (29.1) is higher than studies conducted in Abay Chomen, Oromia region (16%) [10] , Hossana (20%) [30] but consistent with Kenyan study (29%) [35] . The prevalence of physical violence in our study (21%) is lower than the study in Abay Chomen (29%) [10] but higher than studies carried out in Yirgalem town (12%) [36] , Shirie Endesillasie (20.6%) [21] and Kenya (10%) [35] . The prevalence of sexual violence in our study showed a high prevalence compared to the study in Hossana (12%) [30] but lower than the study done in Abay Chomen (30%) [10] .
Regarding factors associated with IPV during pregnancy, study participants who were from rural residences experienced IPV during pregnancy more than four times higher compared to urban residences (AOR = 4.04, 95%CI: 1.17-13.93). Similar findings were reported from previous studies done in Shirie, Ethiopia [21] and Bangladesh [37] . This could be due to the fact that women who are from rural residencies might not have access to a range of information that deal with women right of equality with their intimate partner, violence reduction mechanisms and may be more influenced by traditional influences.
Our finding showed that pregnant women whose partners usually drink alcohol (2-3 times per week) were 2.30 times (AOR = 2.30, 95% CI: 1.05-5.05) more likely to experience IPV during pregnancy by their husbands/partners compared with those pregnant women whose partners rarely drink alcohol (less than or equal to three times per month). This risk increased to more than two times (AOR = 4.79, 95% CI: 2.08-11.04) for those pregnant women having partners who frequently (daily) drink alcohol. This result is consistent with other studies done in Kenya [22] , Zimbabwe [38] , Rwanda [20] , Ethiopia [39] . This may be due to the fact that excessive alcohol drinking can cause aggression, altered mental judgement, and this increases the likelihood of violence. Furthermore, some persons may intentionally use alcohol in order to hide behind the alcohol so as to engage in anti-social behaviors like violence against their partners [20] .
In this study, partner's educational status was found to be significantly associated with IPV during pregnancy noting that uneducated partners were 3.26 times more likely to use violence against their intimate partners during recent pregnancy (AOR = 3.26, 95%CI: 1.45-7.36). This is in line with studies conducted in Kenya [22] , Bangladesh [37] , Nigeria [26] , Hossana [30] , Yirgalem [36] which revealed that a partner who attended tertiary education is protective against intimate partner violence during pregnancy. This could be due to the fact that uneducated partners are more likely to have ingrained traditional perceptions concerning gender equality. This is supported by a study reported that most of the intimate partners who beat their wives are uneducated and account traditional belief of wife beating as a norm [21] . On the contrary to this study, a study done in Nigeria showed that intimate partners who had no formal education contributed little to the prevalence of IPV [40] . This study also found a significant association between age of women and violence during pregnancy by their intimate partners. Study participants whose age was between 17-26 years were 79% less likely to have faced violence during pregnancy by their husband than study participants whose age was between 27-46 years (AOR = 0.21, 95%CI: 0.09-0.49). This finding is supported by Ethiopia Demographic and health survey (EDHS) 2016. The possible explanation might be as the age of women increases family size also increases which may result in economic crisis and finally end up with spousal disagreement. In our study, the timing of ANC initiation for the experience of IPV during pregnancy is found to be significantly associated. Pregnant women who started their ANC during the first trimester were 56% less likely to face IPV during their pregnancy compared to those that started their ANC during second and third trimester (AOR = 0.44, 95% CI: 0.24-0.81). This finding is comparable with other studies carried out in South Africa [41] and Gondar [42] . This may be due to the fact that early initiation of ANC increases the number of visits which in turn increase the women's chance of getting information from health care providers about sexual and reproductive health including violence. An interesting finding in this study was the influence of women's participation in her choice of husband on the experience of intimate partner violence during pregnancy. Those respondents who took an active role in choosing her partner only by themselves were 3.26 times more likely to be violated by their intimate partners during pregnancy compared with those who chose equally with husbands/partners(AOR = 3.26,95%CI:1.24-8.57). There is no study consistent with this finding as per our review. This could be due to the fact that if both spouses do not love each other, that is, if the husband loves his wife less than the women loves him at the time of marriage, the women may want to be pregnant from their partner in order not to lose him; however, the partner may not demand the pregnancy and become more likely to abuse his wife during pregnancy.
However, occupational status and household average monthly income were found to have no significant association with intimate partner violence in our study. Studies that are in line with our finding revealed that occupation and socioeconomic status had minimal effect or do not reduce the likelihood of intimate partner violence during pregnancy [43] especially for women in low-income countries (pregnant women work largely in informal sectors with low paid jobs) and in patriarchal societies (pregnant women are usually exposed to the same patriarchal social structures at the workplace that may further strengthen the myth of male superiority). Gravidity, parity, desire of pregnancy, educational status of the respondent, the age of partner, had an extra wife and children are not also significantly associated with the experience of intimate partner violence during pregnancy in this study.
Strength and weakness of the study
The main strength of this study is that, the use of validated instruments of WHO multi-country study on violence against women. This study also has some important limitations that should be considered when interpreting the results. Since the topic is sensitive some respondents may not be volunteer to disclose their violence (social desirability bias), which in turn leads to underreporting.
Conclusions
The result of this study identified that intimate partner violence during current pregnancy was found to be high. Since more than one out of four women were abused by their intimate partners. Of those women with a history of IPV psychological violence was the commonest form followed by physical and sexual violence.
Lower educational status of partners, rural residency, frequent alcohol drinking by partner, late initiation of antenatal care, the age of women, who choose her husband/partner were important predictors of intimate partner violence during current pregnancy. Awareness creation to the community has to be made about the negative health outcomes of intimate partner violence during pregnancy and interventions that would address the specified risk factors are recommended. 
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